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(54) ELECTRICALLY DEIONIZING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To effectively desalt 
cationic component-enriched water to be treated and to 
apply to the water treatment for the secondary line |y ; 
operated with high pH in a pressurized water type atomic ;| 
power plant by filling an ion exchanger, through which 
the water to be treated is passed at first in a desalting 
chamber, substantially in a single bed form of a caution 
exchanger. 

SOLUTION: DC current is applied between an anode 7 
and a cathode 8, the water to be treated and 
concentrated water are introduced into each desalting 
chamber 5 and each concentrating chamber 6 from each 
line 11,12 and electrode water is introduced into the 
anode chamber 9 and the cathode chamber 10 from 

each line 13. The water to be treated flows down in the desalting chamber 5 to move ion to be 
removed to the concentrating chamber 6. The concentrated water ascends in the 
concentrating chamber 6 to concentrate impurities with a cation exchange membrane 2 and 
an anion exchange membrane 3 and flows them out from a line 14. The ion exchanger 4, 
through which the water to be treated is passed at first in the desalting chamber 5, is filled in 
the single bed form of the cation exchanger. As a result, the desalting efficiency to the cationic 
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component is remarkably improved. 
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* > saft^s^tc * ? * >s?&ftv&%m*m 

n. 1512* 7-*>x*jg£/ri>*cJiafe 
ft#ns i its ®nn kbk 5 nr i * & . tmm i 

[15*54] +H^*>SSfe«#. ***>£tefi££ 

2 * felt 3 tPSMA A * > SSo 

# 2 GLL £ 3 tl'C I * IS*5 1 *H > L 4 ©C'WtC 
[ lg*5 6 ] SttttKM »X-««kS*^gl3IK $ 

«*»»-c?t« a ft* c * * . i & i » i/ 5 C'^rn 

sera - >*fl>«ya«ffl«:ja(,»6n*, is*5 7 
[^c^im^^] 

[0 0 0 1 ] 

* > G&9 'J ? ? aM«L&*0JM%SKfS t - r fir 3fr ^ 

[ o o o 2 ] 

it. zit»!>*«i»at or, r>^rf.wai 

It. (9,icScr>»fXCCttSdn. «;lcB**64>«**tt* 



(2) tfH2 00 1-79358 
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[0003] jg»#fe£S'Ca i ^FS^l#^iiS ftfc* 
[0004] «W6t«>e«»c<:W«'* a^ - 

[0005] sa, avt^, f£fcfcr>*^TlC 

«a«t?©awi«to p H©»Tfti»Jt , r« ci^a^ 

[0 00 6] iC*^, AVT«WC4dt-fpH«:8. 
2*69. 8^tSWDUc«d, r>*^7<0iSSElt« 
1 0 fgi ^ 0 . BAJAtttt »t H - 0 HSiS^fe^, 

sftsssftil i ^tc »j io-i5Q s nc c i & ^ 

30 fiMRWVCCM 0 2 0 tC 1 0fMW>|lt 1/ C V 

«asii/< it. msiMfci«i^£s*wett'rfc 

[0007] -eci?, iJaccJr^WS+CDM^^^a* 
SBi -5 i i 4><c . JKWttfio^ d - y >.icic « i, 

m * , Hunaitif 7^d- >**«*««: 

$n-Cl** (Vim- 1 1 -4756 09£«) . 

[ o o o 8 ] r , i^pH stsc tec * r n^sttft 
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BfitWl'. 7-*>^BfcJ:tra?*>A*Bccj: 
±. A*>^&*fti,XWbl>X<%4*^*®tift 

[0009] 

[E»MiHfco.J:5±tf mm i*d>ito*&. fiEAffi 
-f*>5SMfo*. a*, ***>*»f*±7^*^*tt 

*t?swr*K«a**c«t/fi*, 
^F^tciai/cc^^^c^to^-?^, ^tot>*>. im 
a**ssftjcca*$n*^ 

^^*>w^T^n(<:< < too ci*fco 
r. t < cc±asc5*i < , SSftts^o - y $ > *o J: 
Ht*?*>*0U ? *©*©«wct4+&tott«*s 
ifcfctoa^fc. 

[o o i o ] ? 

< ifthttet? * , <t < (c tiiErfca ft^A 

tc^c »r fif aflto BJftM 4 * >tta*ii#* & C £ K*> 

1 0 Oil] 

gW«ca*sn*^*>S*#**B««:^^^>j3Eft 

t?*» 1/ fc £ <* . *7 * * > £ftl*fl>ib*0* 8 0 H«±, 
L< Ii9 0 WSLh, «fc 9«M 1/ < & 9 5 ««±TNfc 

[ o 012] cawuw =f >«a«M*ru. 



(3) WB2 00 1-79358 

4 

Httffi^. H»!>*^*>ia»B. fife 
M<D7~* >&fefllfc «fctf«MM>*B ^ * >3t*BrE 
ftfc 2 rxs>/|i|Mafi(c 4 * >$»&&imbX#<& 
8 ft. BB*f 7^*>&&fii£fturfi& 

itt*wst»fi«!«icBB*nt:v»4»a4r4c t 
MVS £<K, jftfiga*, 

•j aa*n 7 - * >£&b £ c ©«k ssf 

*^*>3a*B*A:tt, B«SB*©*ti*«JCBB(cr 
[0013] Sfc, flft^S«:3^3n^^3f->Rtfti*:(0 

B»«»flKi K«a*^ftftjftca*3n*^*>sa 

>*»ccJW &ltt««€: 3 ^> rc*Bfc±* S tr « C i 

#<om®&X'm$nx<<>i>c tm* ut,*. 

[00 14] C©J:^to*^ti:^«5UL(l^3r>^g 

[ o o 1 5 ] cow ^ccttadnfe^esnccMasw 

ceil* $ * >£»t* * ? * >£ 

^*jBSRt??l»T ^> C 4<C J: •? % tt&e*«> P HdWtt 
fidecV7 Hr. 7>^^74actO'/$3fc:(ib K9t»«E> 

»ftWT*>n^>T < to ^^.m. * * >e&f> y ^ 
40 [ o oi6]$ fc, ^ 3t- y-imz&t l/CMM 

m&*fimmv-z#sc M'X&pHMskMi'bm 
dicat, as. aaft*B^o-y^>*cci»ao[>^ 

50 ^«^*>sSfe»»B»***^3i->«lfcf*/ri 
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[0017] *fc % c«s>*^«rflBaun-r*>«s*ii« 

llttCW^*ilHR'4feW!)*tS*«^ £ Li* 
tcLK&. ^¥9-2 4 37 4^£fRKB, » 

[0 0 ! 9] ^OW. illttK*lfW*Kftim6 

fe*^&rA*a^*ilOBB*i**. *fc, $ 
A* S"* A & ^OCftR^ dill t U 6©*CA tr 

[ o 02 0] v±L&<o<pm 4 *mmic£ 02^ 

nrac<ttc<fcD, ftiNnttttcc^wsna^^^Aiii 
ccwer&ctOTWi a*. -? 



C4) £832001-79358 

6 

t ux g&fr tcs^r hctim&tis* 
[002 1 ] *fc % wsa*ti.«'ra^*>3fi*»fl>ta 

m R*»*&tt*4 *>©»!»> BXBA 

tea 1 v\ttt< . *^tt**wraim3bna^ *>* 
^+>5»iM^*fcBr^*>»li#wW'C*& 

*cc, saga*;*** 

[0022] 

HfflfcMRUtrKflT*. BIB, "»I 
l*ttM«Cft-4«Uft^3l'>M€:5nl/'C*50. iU2 

5B. «mo*2»ttH^ff««AIA^4'>ttS<: 

^. B6B, *»WKff&*«K^*>»S*. JUS* 

OX^h 9 

1 0 0 2 3] *r. B 1 £*l/fc* 1 **fifl»K»*« 

«n-r*>iaiuc«n*'CB, ^7ft^i2^j>' 

r i * >&m 3 ««« 0 r ASicBB u > 

m 2 1 r - * i>$&m 3 x-am $ n aarart^ -r>h 

9Bss«*ftaTfcw^ia*6ccB*$n^ asiis 
40 6B. Sft^5^^^t>v.ftli^^ur^ot:< 

[ 0 0 2 4] ±I2<!>J: ^ttMttS *l Jrffiill* BJWIB 
IS. |»S7£K&80HfcES3ft'Ct>*. P«S7i^ 

S8©rt«BB. *n*n. r«s§9. KSttiotcsjs 
sn-cc^o »ais9, tt&tti ob. tfwafci/r. 

flMcNMtt6<cj»l/, *f*>S«B*&l»B7i* 

[0 02 5 ] H&7 &KM8MB(cM[i!HNI«ai; v Me 
50 4*ffi*8tA 7^11 M tHfiftk^ Slft^g 5 
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S ft* 1 1 iyic . Kzf 4 > 1 2 

3*»6vs&&9. itfitti occ«n«ft*B*asftA3 
i*. R&Bse&ru 

4*>j^£ftlsrBa£6^£Bft3ft*. MB* 
ft. S&lc@B*8fcA^> i 3, 1 3rt>&?£AU<:^ 

&4c«mb*bu? <f > i &, 1 sa^afetasft*. * 
i/c. RBBs^BBSftftdAtefca*. jft^*>*»(B 

[0026] RttB5K*tt3ft«<fa|-:'£iM*4t*. 
WBI&kMUiUiC jUc $ ft a ^ * >& fc* 4 tfftHftC 
*7**>£jM*©B*±Sfti:i-** -f*>£fcf*4© 

^ * 4 d^HflW *> ^ * WU* i $ ft 
*R0, «f«cR*3ft&ir». fet^tf. iH2tc*?J:^ 

cc *? ? * >3a» it a* k * ees o , «5<c >£B 
m. sftaaS5(cftn*t:. ts«!:a*©acft*ifii«:. na 

^r^^^RfcftWBKM&ESl/^rtt-raci 
t »-c »«ffl*9s«flicca* 3 ft h A * . * * 

[00271 01 KtretX b fCHMtS ft, ® 2 ^03 C 

thtj: ^ *«b t?*B $ft *-*a«teatiJcff 

il* $ ft * A * > £J*I* 4 iflcc *7 * * >jtft 
**BBW*^cc±BS'tt*C&a* , C*4. 

ofc#->-c, tit* ??«>M*!E*cc 

<7>*^7, tr^5>i(>0. 5p 

pmfiJS) **a*fttva#, c«wp- 

fessficc, ±12© J: } &ttBH4uWBtl!Kca*£ ft& -f 
* > 4 £ t> * * >£*(*©«* t U fcBMR 4 * 

NH« * fcJ:t>'/£fc(iN 2 H. ' £t/T£i£ 
WftoftW<«c4. ^^sf^rtftKWr* 



(5) tSH2001-70358 

a 

[0 02 8] *tcc<otz. msm<<*>&sa:i±&<» 
a *i>s&m>***>idiM*/T - * > Awtcoiw 

»$ 3 &2e±i , T4ctu:«fcO, St^iiStc&^^ftt: 

T&Rft«««: 5 ^^*i<C±S3t? a C 

^^>fla»^S*ftT^4*5, CflOT'o-y^^*©^ 

[ 0 02 9] 2£fti, tt**&tCfcl*"C«aK:3i*Sft4 
^ * >SUM*4 £ ^7 ? * > <!; 7 i * >S**©« 
«»*i*4Ct«CJ:0. "c<h^«a^6^67^*> 

[ 0 0 3 0 ] B4 J: 0H 5 tcftf » 2ftlfefttl(cff 4 
«%»-<*>ttB2 11CM»-Clt *^*>ft»B2 
2. 4 3 fe i l^*>^ll2 4feJ:0'r^t>xfeB2 3^ 
BBl/rSSfcBBO, *^*>?AB2 2t*B'/si' 
>£ W» 2 4 'CJBrt $ ft h tc ^ * >y_fef* 2 5 * 
3fc»l/TBl'HE*ft2 6a, 26b. 26c. 26d 
*3JfiKt/, #B^3r>5UftB2 4^7^>3fi^B2 3 

30 r»**ft4aiBrttc-{*>5aft#2 543B»i/t:B2 

.'I«ttft27a. 2 7b. 27c, 2 7d*«EUB 

1 'l*m&2 6 a £B2 'l«&£2 7 a T?B^^2 8 

a . B 1 4Mfttt*2 6 I) i^2.1>J^S^2 7 b'CRBB 

2 8 b, BmB*S2 6ciB2'l»B*B2 7cr'» 
tt«2 8 c, Bl4^ftU[26a^B24>Mia2 7d 
f«SS2 8 d *©«0-Ctr»4. MttB0BM(C» v 
-/t>J»#2 5&3S»0-Cl*afl^Bfi2 93&i».«* 
ft. iSfim 2 9 frNI&ftfr 5 S -T * >£*B4/r 

40 [003 1 ] ±l^<^)J: J ^^t!^fi^S2 8a-2 8diaJ:0• 
«SS2 9^»S, PSS3 0tlSfi3 KOB3fcl62g<*ft 
rv^o RB3 0dBB3 i *ft«i. BB 

^3 2, BBB3 3CCBASftri'«. P^ftS3 2, B 
g^3 3li, iMBCflSO-C. g^«aaaE2 9«:«u 
^^3T>.«BB«4C'^7^4->SMB. 6U<«^* 

[0032] ±Uff>WSM2Sa -28<U^ 

0tt*»ftA:tt*i3-9fl!)-<*>jea*K:J:->rB 
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&M2 4*aSt/rai'h&tta&&fOT&. £k*b 

4 * >£»K £ 4 <:tt»i&Cr * ^ 2 ft# 5 3 

I/. »2tW*5 3fl><08E3Wlfc«»«:-r*>S**2 

5 £ S$ 1/ , aw >T\ H 2 5 3 0OflS*«S>aB»K 7 ~ 
* > 2 3 ^Si^ L/C * 2 *«»*««rtT U 

fc. <f*>£feH2 2, 2 3, 2'4tftt*MW6*l'fe 10 
CCreAO, Bltt#5 2. *2l*#5 3rt»C-f*>SE 
ft*2 5 4?Hftl/i:*fl>BiB*^*>Sj!W , C«Sl/fc 
■i. 4 * >£ft§S##fl 0 C ^ * 2 5 cp&XS 

tf3U^£&&C6FM?*fc&. SUt*#5 2. H2 

& 3 ©aHg^cfta© »j y 5 4 1 8@r«r * fe • 

H-C«*l»r&#, * 1 #f*5 2 , « 2##5 3 C&fc* 

Sim**. C©J:*MW*>«>*--A5 1 «fSft 

Ofc «MWS 4 ICS $ 4Tfc i<D-C A D . JUR 1/fcR * 
lWNtl^FSS3 0<t(^ft3 1$£SS 

[ 0 0 3 3] B&3 0 ££813 ! f9(rjftift€9l«iiO. 
ift&SrfcftA? > 3 4 i §3*1^2 6 a -2 6 

3 5^^^t»2 9tcaa*3»saEA3n, 

*a£A?4>3 6, 3 6^6»SA3 2 1 H&£3 3(C 

*6^lrfctt*aMct*. m I *KS*2 6 a - 2 6 d 30 
tiftTU -<3|->3ta#2 5«!>^»«:aift^^B«C^ 
«8tt-/*>a*B*Sft*. 26cc, ffU. > IMft&g26a 

2 'MMU2 7 a - 2 7 d ©»*ffl*jSA? -{^38* 
51VCg2*IBl522 7a^2 7df:i*TU CCl?t> 

J*f£i3tt, ISY*>*^!il^*>*s6as^V>3 9^ 
6Hf>nio *fc. iS»*«A5^>3 5a>&*Abfc 
ilM*W«iSfflS2 9*±ilU ***>5StJrt2 2fc 
J:V7^*>^MI2 3f:^UT0dLrt:<«7tt i ft-/ 40 

tt*aiB9-(>4 0*6»tt8n, s*)Cc^g*aA^ 

^ > 3 6 , 3 6 »6%\lft:ttS*am*itltt* > 

4 1.4 l^6fttB$n^, iaQHOTttJ^-C. 

[0034] 4>B**>£lM*2 4 4t/CM:, 
K7i >S*B*HBl/&a 



KB200 1-7935* 
10 

[ 0 0 3 5 ] JH 1 JNrasfcl»24*ftM*3(* 
[0036] RSa2*a-2Sd^«*Sn-5^*> 

saw* 2 s t*. K%a*^*fi!>w:a* 

#2 5 sn-ct>*. 

C©-r*>ja»(*2 5$>»tt*2 8 a - 2 8 d-v.©S« 
«S£. *4^£*#i2t7jK iMc 3 n* </ * >£fcf* 2 5 

S3 ft* I SB&S 2 8 a - 2 8 d *W 1 'Mlttfi 2 

6 a -2 6 d &*2 AIAMK2 7 a -2 7 d 

§2 6 a - 2 B &K***l>tttt*wm9Xle»jr 

[0 03 71 fctiltt. BBcCnWAicc, Sl'Mfttt 
S2 S a -2 6 dtc*SWec/7**>^#fl[>**K© 
-C3t«l/. S2 JNMK2 7a^27dtC7^*> 

1<B. H 7 CCS-T J: 1 «c. S i .lMft»*2 6 a - 2 6 d 

24«tttt2 7 a -2 7 d^**>3a*#t7-*> 

<O^SaS1itcAof^>, Wgfi2 8a^2*d<CM*i: 

[003 8] H4K5ir«fc$fc*fc8Sft, ^16^117^ 

sttecfl* $ n 4 4 * >xfc# 2. 5 £ * ?■ ^- 
«l«»T3Mr&c 4ir 4 

(7>^^7. b K^i»i*>0. 5ppra 

7 h^, 7>*^7feJ:^/5A:iit K^t»0C'fi?^ 
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[0039] *fc, ^Sfta^^Stttf/T-* 

KE*sn*^ *>£SH*2 5 

2 9^6t^*>.'£#, *^*>rt»©i*rn^*J»* 

g2 8a^2 8drtfc#$SH/-C*fc4l/i:4>. «<D4 

* > * aftjKlR*^ * C £ * 0 
[004 1] *fc, &JQfe£2 8a^2 8d;tf<t3B<f* 
>X»E2 4£ Ai/X2o(D4>RttX<j:KHdn^«!) 
t?. Rtt32 8 a - 2 8 d -ogjfc D aftttftGttftft 

^cr^^ccr a c 4 a*c a , sasa -f * >mm<on% 

[ 0 0 4 2 ] 5 6^C, 2oKEilSttfc*lGfc£0^n 
«KC3HW * *f * > jaw* 2 5 <*>ff ISS* , HtftS 4 f 

^a*&?s*!>*±tsa^d «cia*r * c & « 

S*C4A*T?*£ a 

[0 04 3] ±B0J:*aBl*llrtfcJ^I*J|I2m 

cm* hzx^<o*xmc mi * r #3* kept 1 * 

[004 4 ] teiAI«8iCllBBE^K?-*»ra€S>- 

2£iiOT*-tf>6 3#i!i£3tt. tt*-fc:>6 3tc 

[ 0 0 4 5 ] H*S6 4 *fltfe«B 
**}Ra«4B 6 1 KgiST&fc&K, SAB 6 4 43K 

i/c 6 6 it&L w ft r I * & . C <0«*V 6 e <c 
lflg*B 6 4 * 6 1 Kfl* 5 » -7 



(7) £182 00 1 - 7 9 35 8 

12 

j£*i«&S 7 0 OSttUPOUc* 6 6 <B ? 4 >±K»» 
[0046] H*»»«S68*»SLr*&S*«6 

e rc wkflbfcnwiKe 8 4&?JftK . .»< ^ m*b4 u 

8. ^w/tA*7 i<9tvrft<cfaa*t*ft«J:9fc1IM 
siva**. 7 2ia*w*^Mju^-c*&. 

[0047] K£ft£38 1 VL\Z7n~*Q >*«R<? 
WT3Tc«><DWB«7 33»»^&n, C0BMHW7 30A 
10 Btt*4>aqitt:&gS <B*«> fcftt/CBSUB-/*:/ 
2sg7 4Kiite£4rC KK. BSUA^sr>S57 
4©B»ftaDia*B8 4 4CE>B«C. 

*B8 4**rU"C3!iaW*B6 HCS»-C***$iC# 
Jft3JTCl*&. *fc@2»!^*>^7 4<0?fi«ilt£aSP 
fcltta**SUB«7 6>SW«&n i B31A<f:t>&57 
4^6*fflr*!S»***5l^«fflTaJ:^tc:ic^T:t- 
Cfl>S5W-f*>S3B7 4lC* Bj^BlgtHRft 
4fcW2jdl^tCft4WUft^*>«*ieW* 
20 c4#r-*£. 

[0048] Jb§2G>J: ^KftSSnfc^A* AKtel'f 
tt. ^W/CXK CM-fMxBT 1 ) m»*Zt1£Ms 

«*¥^^s 8 8 cc # o . a*o«B»«i * & c »a±a 
skt& c 4 pontic * • ^ i/ r . ma^ftatiKff 

**filft^*>«B <B8»«»^674> 7>^e^ 
TO. lppmfiLb, tFW>0. lppmU±dtr 

30 ©»Btc«c**c4K:J:D. ]Sp HW£«ttB(/^Bd' 

4B©Bft»S«Tt*, S35«iB«Bfl>*R«ttJl:*« 
^C4*cJte4«C^. 

[ 0 0 4 9] *>^tc, l ^MAfiS fcliS2*ftS* 

40 HUStt: 0. 1 2 m 4 /h 
«B2'3ka: 0. 0 3xn J /h 

:2A 
ig»$li2 5'Cft» 
[0050] 
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